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(54) Tide: ARTIFICIAL HIP-JOINT 


(57) Abstract 

Hip joint or coxa prosthesis com- 
prises a socket (5) and a ball (10). The 
socket is snapped into a socket shaped ti- 
tanium holder (5), which is screwed se- 
curely into the pelvis (3). The ball is se- 
cured via a wedge shaped plate (1 1) to an 
externally and internally threaded titani- 
um tube (12) which is screwed into a bore 
axial to the head and neck of the femur 
(2). 
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ARTIFICIAL HIP JOINT 


The present invention relates to a hip joint or coxa 
prosthesis, comprising a joint socket with anchoring means 
for fixing the joint socket to a pelvic bone and a joint 
ball with anchoring means for fixing the ball to a sec- 
tional surface of a femur, the ball of which has been cut 
off. 

In the majority of known hip joint prostheses of this 
kind, the joint ball is joined to a long nail or a long 
pin of stainless steel or vitallium, inserted far into the 
central femural cavity and fixed therein by means of a 
two -component cement. The nail or pin is subjected to 
great mechanical stress and fatigue fractures of the nail 
or pin are not uncommon. The fracture often occurs so far 
down in the central femoral cavity that it is not possible 
to reach the remaining portion of the pin from the end of 
the femur, in such a situation, the surgical method used 
to remove the pin end is to drill a hole from the side 
through the femur and partially into the pin. The pin is 
thereafter chiselled upwards a short distance, whereafter 
a new hole is drilled into the pin, which is chiselled up 
another short distance. This procedure is repeated until 
the pin has been forced up sufficiently far to be able to 
be extracted from the exposed end of the femur, surgical 
procedures of this type are time-consuming, taking up to 
five hours, and consequently involve severe stress on the 
patient and the surgical team. They are of course also 
irostly. 

The purpose of* the present invention is to provide a hip 
joint prosthesis, which is less susceptible to fracture 
due to fatigue, which makes it possible to more quickly 
and more simply than previously replace broken and worn 
components, and which also makes it possible to achieve in 
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a simple manner exact fitting of the socket and ball to 
each other. 

This is achieved according to the invention in a hip joint 
5 prosthesis of the type described by way of introduction by 
virtue of the fact that the anchoring means of the ball 
joint comprise a tubular element made of titanium designed 
to be received in a bone in the femur and be integrated 
with the femur, that the tubular element has an internally 
10 threaded bore and that when the element has been surgical- 
ly implanted, a screw is screwed into the bore and fixes 
the joint ball to the tubular element. 

The basic difference between the invention and the pre- 
15 vious known technology is that the latter is based on 

cementing an anchoring element of a material which is not 
biocompatible, e.g. vitallium, in the femural cavity, 
while the present invention is based on the idea of using 
a biocompatible material such as titanium in the anchoring 
20 element and inserting the element into a bore axially to 
the neck of the femur, so that the anchoring element 
becomes integrated with the femur by new growth of bone 
tissue. The tubular anchoring element, which is preferably 
provided with internal threads, can then be used to fix 
25 the joint ball quite simply by screwing the ball or an 

intermediate wedge shaped element joined to the ball into 
the tubular element which is integral with the femur. The 
wedge shaped element serves as a gauge block, and by vary- 
ing the wedge angle, the angle between the ball and the 
30 tubular anchoring means can be varied. By having available 
—during the operation wedges with varying wedge angles, it 
is possible to achieve a very exact fit of the ball in the 
socket, in a corresponding manner, the socket can also be 
made with a socket-shaped carrier of titanium which is 
35 allowed to become embedded through bone growth in the 
pelvis, and the socket proper is then fixed therein. 

The invention will be described below in more detail with 
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reference to examples shown in the accompanying drawings, 
where 

Figure l 8 hows schematically a portion of a pelvis and a 
femur with a partially sectioned hip joint prosthesis 
according to the invention in its integrated implanted 
state. 

Figure 2 shows a view corresponding to that in Figure 1 of 

a prosthesis in a simpler embodiment, and 

Figure 3 shows a fixture for cutting off the ball of the 

femur. 

The numeral l in Figure 1 generally designates a portion 
of a pelvic bone and 2 designates the upper portion of a 
femur whih has been cut so that a flat sectional surface 3 
has been formed. The joint prosthesis has a socket 4 
consisting of a bowl-shaped carrier 5 of titanium and a 
bowl-shaped polyethylene element 6 which forms the socket 
proper. The carrier 5 is screwed into a cavity made in the 
pelvis by means of five titanium screws 7 (three shown). 

It has external grooves 8 on its surface facing the bone 
for integration therewith. The ball 9 of the joint pros- 
thesis consists of a hemisphere 10 of titanium or stain- 
less steel and a titanium plate 11 which is wedge-shaped 
in longitudinal section. 

in order to fix the joint ball 9 to the exposed sectional 
surface 3 -of the femur, according to the invention an 
externally and internally threaded tube 12 is used to- 
gether with a screw 13 screwed into the tube, which screw 
is also screwed into a threaded bore 14 in the wedge 
-shaped plate 11, which is made in one piece with a thread- 
ed stud 15. which is in turn screwed into a threaded bore 
in the hemisphere 10. The wedge shaped plate 11 and the 
hemisphere 10 have interengaging grooves 16 and ridges 17 
arranged coaxially with the stud 15 and being designed to 
remove some of the shear load from the screw fastening 
between the hemisphere 10^ and the wedge plate 11. 
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Implantation of the joint described here is done by two 
operations at an interval between them of about four 
months, in the first surgical procedure, the bowl shaped 
titanium carrier 5 is screwed in place by means of screws 
5 7 into the pelvis. During the period of integrating bone 

growth, the socket 6 is replaced by a 2 to 3 mm thick 
polyethylene bowl in order to allow the screws 7 to become 
embedded. During the first operation, a 16 mm diameter 
hole is also drilled in along the axis of the femoral head 
10 and the tube 12 is screwed into the hole. The tube 12 has 
an internal thread along its entire length and perfora- 
tions 12a along approximately half its length, i.e. the 
portion which, when the components are assembled, lies 
beyond the screw 13. The perforations are designed to 
15 provide the best possible anchoring in the femur through 
bone growth. 

in the second operation, the 2 to 3 mm thick provisional 
polyethylene socket is replaced by the socket proper 6, 

20 which can consist of porous polyethylene with open pores 
and be impregnated with HEALON. The bowl-shaped carrier 5 
has an inwardly directed peripheral edge 5a, and the 
socket 6 is mounted in place by simply snapping it in 
behind the edge 5a. 

25 

Before the ball of the joint prosthesis with associated 
components is mounted on the tube 12, the head of the 
femur must be cut normal to the tube 12 and flush with the 
upper end of the tube. For this purpose, a fixture 20 is 
30 used of the type shown in Figure 2. The fixture consists 
of an arm 21 which is screwed into the lower end of the 
tube 12, a threaded stud bolt 22 screwed into the arm 21 
and a plate 23 with a surface 24 parallel to the end 12b 
of the tube to be exposed by the cut, this surface 24 
35 forming a reference plane in which the cut is made. The 
threaded stud bolt 22 permits adjustment of the plate 23 
to various distances from the arm 21, thus adapting it to 
tubes 12 of different lengths. 




WO 91/07932 - 


5 


PCT/SE90/00794 


After the head of the femur is cut off, a wedge plate 11 
is selected appropriate to the particular anatomy of the 
patient. Preferably, an assortment of wedge plates is 
available with wedge angles of at least between 15° and 
25 °. in the example shown in Figure 1, the wedge angle is 
20°. other parameters than the wedge angle can be varied 
to achieve optimum fit between the ball and the socket, 
e.g. the central axis of the stud 15 and the thickness of 
the wedge plate 11. The wedge plate 11 is screwed securely 
against the cut surface 3 of the bone by means of the 
screw 13, which has a screwdriver groove at its lower end 
to permit final tightening of the wedge plate ll against 
the bone surface 3. The underside of the plate 11 in con- 
tact with the surface 3 is provided with teeth or grooves 
to promote integration with the bone. The hemisphere 10 
can be screwed onto the wedge plate 11 prior to or after 
the latter has been fixed to the tube. As can be seen in 
Figure 1, the wedge plate has on one side a spherically 
curved surface lla, which forms a continuation of the 
surface of the hemisphere and provides an increased range 
of articulation. 

2 shows a simpler model of a hip joint prosthesis. 
Details corresponding to those in Figure 1 have been given 
the same reference numerals as in Figure 1. The prosthesis 
in Figure 2 differs from that described above in that 
there is no wedge. Instead, the ball 10 and the screw 13 
are made in one piece. At the transition between the ball 
and the screw 13, there is a plate 30 with a smooth 
transition via a neck 31 to the ball 10, This embodiment 
“ensures sufficient articulation. 

The invention provides very secure anchoring of all of the 
components in the hip joint and at the same time provides 
easy replacement of components subject to wear. e.g. the 
polyethylene socket and the ball. 
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CLAIMS 


l- Hip joint or coxa prosthesis, comprising a joint socket 
with anchoring means for fixing the joint socket to a 
pelvic bone and a joint ball with anchoring means for 
fixing the ball to a sectional surface of a femur, the 
ball head of which has been cut off, character- 
ized in that the anchoring means of the joint ball 

(10) comprise a tubular element made of titanium designed 
to be received in a bore in the femur and be integrated 
with the femur, that the tubular element (12) has an 
internally threaded bore and that, when the element has 
been surgically implanted, a screw is screwed into a bore 
and fixes the joint ball to the tubular element. 

2. Joint prosthesis according to Claim 1, charact- 
erized in that the screw (13) holds a titanium an- 
choring plate (11) which is wedge-shaped in longitudinal 
section against the sectional end^ surface of the femur, 
and that the ball (10) is fixed to the wedge shaped an- 
choring plate. 

3. Joint prosthesis according to claim 3, charact- 
erized in that the wedge-shaped element (11) and the 
ball (10) are joined to each other via a screw fastener 
(15) and have interengaging profiles (16, 17) designed to 
relieve the load of shear forces from the screw fastener. 

4. Joint proshtesis according to Claim 1, charact- 
e. r i z e d in that the screw fastener is formed by a 
threaded stud (15) joined to either the wedge shaped plate 

(11) or the ball (10), which stud is inserted into a 
threaded bore in the other one of said elements, and that 
interengaging grooves (16) and ridges (17) are arranged in 
the plate and ball coaxially about the stud and bore. 



WO 91/07932 - 


7 


PCT/SE90/00794 


5. Joint prosthesis according to one of claims 1-4, 
characterized in that the tubular element 
(12) is externally threaded and is intended to be screwed 
into the femur. 

6. Joint prosthesis according to one of Claims 1-4, 
characterized in that the tubular element 
(12) is perforated over that portion of its length which, 
when the wedge shaped anchoring plate (11) is screwed in 
place, lies beyond the inserted screw (13). 

7. Joint prosthesis according to one of Claims 1-6, 
characterized in that the socket (4) has 
components (5) consisting of titanium which are intended 
to be integrated with the pelvic bone. 

8. Joint prosthesis according to Claim 7, charact- 
erized in that the socket comprises a titanium 
socket (5) intended to be screwed securely to and inte- 
grated with the pelvic bone, and that a polyethylene 
socket shaped lining (6) is fixed to the titanium socket. 

9. Joint prosthesis according to Claim 8, charact- 
erized in that the titanium socket (5) has inwardly 
directed edges (5a) behind which the socket shaped lining 
is snapped. 

10. Device for use in cutting off the head of a femur 
during surgical implantation of a hip Joint prosthesis in 
accordance with one of Claims 1-9, character- 

2 e d by a support (21) which can be fixed to the free 

end of the tubular titanium element (12), which support is 
Joined to a fixture (23) via setting means (22). by means 
of which the fixture can be set co-planar with the inner 
tube end (12b). 
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11. Device according to Claim 10, character- 
ized in that the support (21) ie an arm (21) which can 
be screwed securely to the free end of the tubular element 
(12), that the setting means comprise an elongated element 
5 (22) directed parallel to the tubular element and which 

can be fixed to the support (21) in various positions, and 
that the fixture is formed by a plate (23) carried by said 
arm and having a surface (24), which by means of the 
setting means can be set co-planar with the inner tube end 
10 (12b). 
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